1 /23 



co 



I 



Cn 

LU 



ce oz —I 

OOQ.OZO 

luzllidoq: 



T 



1 









LU 




LU 




-U>- 










< — > 






<o 




OC 




I >s 




O 




LUOLU 








CUSS 



CSJ 
CO 



CO 

r- 

co 



i o\ 
o— oro: 

CEJ-LULU 

5LUOO 

O— ZLU 
LlQLUQ 



CO 
CD 
CO 



I 



I oluo: 

O — OO 
Q^h-ZI— 
<OLUO 
^LUZDLU 

cerceroi— 

o— LULU 
U-O00O 



co 



CD 
CO 



I z 
lu— cn<n 

00 1— LULU 

LULUOO 
>£tOO 
LU — ZLU 
CTQLUQ 




uo 

CO 



LU 














LU 










0— 
<u_ 


LU 



I 



I z 

qoluq: 

LU— OO 
00 1— Zh- 
Q^OLUO 
LULU ZD LU 
>CEOI— 
LU— LULU 
C£OG0O 



O 
^1" 



CO 



CO 

CSJ co 

co 

LI 



CO 
CsJ 
LO 



O 



00 

I — z 
>-a:o 

OLU— 
I — J — H 



LUOO — 



LU<Q^CT 



LlOOO 



ia, 





00 

CO 

s 


LUCC 
00 Oh- 

<cn — 
"rrrz 




0lLU3 



o 



00 



CEO 
LU — 



I OO — 
LU<LUI 

oocrcro 



CLOOO 



0 




O 


h- 




f— 


00 




00 






— Z 


>-o:o 




cro 


OLU— 




LU — 


Zl— 1— 






LUOO — 




1 00— 


^<LUID 




LU<LUZ) 


oorcro 




ooceceo 


lu<ctq: 






KIO- 




IIO- 


LuOOO 




Q.OOO 



cn 

LU 

< to 

— 1 

eneno 

LUOLU 

coa.cn 




CSJ 
LO 










cn 




LU 
>-M 




O — 




ZOO 




LULU 




Oh- 
LUZ 




0H>- 




LL.00 



T 

CSJ 



CO 



T 

CM 





1 O 1 


1 

0 1 


-Q 


OZ— 


cn — 




Cd— -JCC 


0 -Jen 




0-oa.Lu 


OOCLLU 




CTO<LL 


LUZS- 

cn— <lu 



CO 



2/23 



F I G. 2 



76 



ARB I TRARY 
S I GNAL 
GENERATOR 



74 

\ 

RECORD I NG/ 
REPRODUC I NG 
CONTROLLER 



RECORD I NG 
AMPL I F I ER 



75a 



REPRODUCING 
AMPL I F I ER 



1 



75b 



72c 



72a 




72b 



SPINDLE DRIVER 



10 



I 



3/23 



F I G. 3 



VERTICAL DIRECTION 




LONG I TUD I NAL 
- DIRECTION 



LONG I TUD I NAL 
+ DIRECTION 





TAPE TRAVELING DIRECTION 
< FORWARD D I RECT I ON (CW) 

^ REVERSED D I RECT I ON (CCW) 



73 



4/23 



F I G. 4 




86 85 81 

v 



5/23 



CD 















__ 












Q 




UJ S N 












n n 
















s s 












E 




T 












>- 




















(— _} V, J 




< 




LU 




V.XJ 
























w 
















o 


o 


1 1 


I— J w 


| ■ 








1 i I o 










w 




<< it 












u 






< 




— • ■ 


E 


LL.O 




1 1 1 


oo 






OZ 




LUO 






LU 








o 






















1—1 




1 1 1 


LLJ LjL. 








1 <tf* 


1 

— 1 


__ 






/— V L— . 
L__) 1 




1 1 






UJ 




uu c 


Vj UL. 




Q_ 


<3* 1 1 1 

^••n, 1 1 1 






JC. LJ 
















UJ 


<v 






*?f* 1 1 1 






\mmJ LJ 


/V* 1 o 
(JL. Li J 


L_J LJ— 1 


^v^ 

LJL. 






I 1 

LJL. 


I I 1 C^S 

III W 








^_ 


UJ 




/""\ — 








dill 




| 


/»— \ III 1 
LLJ LU " 






LLvJ 


1 1 1 
—J LJ— 


I | | £^ 


<4» W LU 






*— LLL 




-I— f "N 1 1 1 

JL_ V— J LLJ 


1 1 l _ 1 1 i 
LU LU 






1 1 1 
V— ✓ ljlj 




1 t 

^» UL. 




c 




o > 




VJ LjL. UL. 


lit 

LU ^_ 






COLLI 




— 1 — LU 


Q — 


• 


o 




| v ' 






CO 










Q 












< 




UJ 


O 




Q 


LU 










< 




LU 




I— 




LU 




LU 


o 








O 


LO- 


en 










CO 




o 




CD 




LU 










O 






LU 








<> 


LU 


Od 




o 


Q 






Q 




q: 


O 






SLU 


LU 


o 




Q< 


GO 


ZD LU- 




o 


Q_ 


<— 1 


LU 


CE 0- 


< 


LU 


LU 


LULU 




O00 




en 







N 



LU 



OLl-Ll. 

UJOOLUQ. 5 
CXI 

CD — LU ^-l-^ 



00 



— LU Qn. — i 

QLuo:<5oi- 

ggjZ3h- 00=) 
Oh- 00 — Q Q_ 
O <JZQh 
LUh-LUO<ZD 

ct:<soooQ<o 



6/23 



F I G. 7 



30 



25 



00 



0- 



5 20 

Q_ 



A 



15 



10 



I t I 


: i i i 


: i i i 


: i i i 


: i i i 


i i i 






























n. 










•..DIRECT J .ON 








i PR4 


























- «^ 














N \ 


| - REVERS 


£D- 




■ reverse; 

DIRECT I 






D 1 RECT 


ION 




ON 


\V PR T 






PR4 




\ V 






■ 
i 
■ 










i 
■ 
i 










• 

• 










FORWARD 










DJ.RECT.iON 










PR1 . „L— : 










■ i 

■ i 








iii! 


i i i : i i i : 


iii: 


iii: 


i i i 



100 



120 



140 160 180 200 
LINE RECORDING DENS I TY (kf c i ) 



220 



7/23 



F I G. 8 

FORWARD DIRECTION 

LINE RECORDING DENSITY OF 170 kfci 
PR4 EQUALIZATION SDNR OF 23.7 dB 




F I G. 9 

REVERSED DIRECTION 

LINE RECORDING DENSITY OF 170 kfci 
PR1 EQUALIZATION SDNR OF 21.9 dB 



8/23 



F I G. 1 0 



30 



25 



CQ 

■o 

cc 
o_ 

2 20 

Q_ 



CO 

15 



10 



100 



line; 
■» 1 



RECORD J.NG DENS J.T.Y. . 1.70 
40 kf c i (-11 8%) 




REVERSED 
D I RECT I ON 



FORWARD 
DIRECTION 



PR1.X.--T: 



J I L 



J I L 



t — i — r 



LINE RECORDING DENSITY 
T40 kfci (-13%) 



196 



FORWARD 
D I RECT 



REVERSED 
DTRECTfON 



J I L 



J I I L 



ION 



j i i i 



150 



200 



250 



300 



350 



LINE RECORDING DENS I TY (kf c i ) 



9/23 



F I G. 1 1 



FORWARD DIRECTION 

LINE RECORDING DENSITY OF 207 kf c i 
PR4 EQUALIZATION SDNR OF 22.0 dB 




TIME 



F I G. 1 2 

REVERSED DIRECTION 



LINE RECORDING DENSITY OF 170 kf c i 
15 PR4 EQUALIZATION SDNR OF 23.1 dB 




TIME 



10/23 



F I G. 1 3 



72a 



TRA I L I NG 
EDGE 




LEAD I NG 
EDGE 













TAPE TRAVELING DIRECTION 



FORWARD DIRECTION 



82 




81 



F I G. 1 4 



LEAD I NG 
EDGE 



72a 




TRA I L I NG 
EDGE 













82 




TAPE TRAVELING DIRECTION 



REVERSED DIRECTION 



81 



1 1 /23 



F I G. 1 5 



TAPE : TH I N-LAYER COBALT OBLIQUE EVAPORATION TAPE 
RECORDING HEAD : M I G (TRACK WIDTH OF 12 u m) 

REPRODUCING HEAD : MR (DEV I CE TRACK WIDTH OF 9 jum 

AND INTER-SHIELD GAP LENGTH OF 

0. 23 u m) 

HEAD/TAPE RELATIVE SPEED: 6. 8m/s 
RECORD I NG FREQUENCY : 1 MHz 

0. 35 



FORWARD 
DIRECTION TAA 

REVERSED 
DIRECTION TAA 



a 



0. 3 



0. 25 




0 



10 



20 



30 



40 



50 



60 



I w (mApp) 



12/23 



F I G. 1 6 



TAPE : TH I N-LAYER COBALT OBLIQUE EVAPORATION TAPE 
RECORDING HEAD : M I G (TRACK WIDTH OF 12 v m) 

REPRODUCING HEAD : MR (DEV I CE TRACK WIDTH OF 9 u m 

AND INTER-SHIELD GAP LENGTH OF 

0. 23 /u m) 

HEAD/TAPE RELATIVE SPEED : 6. 8m/s 
RECORD I NG FREQUENCY : 1 MHz 

0. 45 



0. 4 



0. 35 



o 

LO 
Q_ 

A 



0. 3 



0. 25 



0. 2 



i i i i 



l — i — i — r 



i i i i 



t — i — i — r 



t — i — r 



i — i — i — r 



i — i — i — r 



a FORWARD 


■ 

• 


DIRECTION PW50 


■ 


_ REVERSED 


i 

a 


DIRECTION PW50 


• 

• 



J I I L 




J I I L 



l l I I 



RE-VERSED- 
DIRECTION 



FORWARD 
D I RECT I ON 



i i i i 



J I I L 



0 



10 



20 



30 



40 



50 



60 



I w (mApp) 



13/23 



F I G. 1 7 



0. 2 r 




I w: 1 1mApp 
TAA : 0. 29Vpp 
PW50:0. 34/um 



J - I I u 



200 



300 




500 
TIME[x2ns] 



-0. 2 



F I G. 1 8 



0. 2 



0. 1 



LU 
Q 



Q_ 

< -0. 1 



-0. 2 



i t 




I w : 30mApp 
TAA : 0. 32Vpp 
PW50:0. 25// m 







1 00 200 




1 mi I 



500 
TIME[x2ns] 



14/23 



F I G. 1 9 

I w : 48mApp 




F I G. 2 0 




I w: 10mApp 
TAA : 0. 19Vpp 
PW50:0. 38^m 



J L 



J L 




200 



300 



500 



TIME [x2ns] 



1 5/23 



F I G. 2 1 




F I G. 2 2 



0. 2 



LU 
O 



J L 



0. 1 




I w: 51mApp 
TAA : 0. 30Vpp 
PW50:0. 37#m 



J 1 1 I I « i * 



200 



300 




J 1 I i I I i L 



■500 



TIME[x2ns] 



-0. 2 L 



16/23 



F I G. 2 3 



(recording process^ ) 





S1 


DRIVE MAGNETIC TAPE 







S2 



FORWARD 
D I RECT I ON? 

YES 



PERFORM ENCODING BY 
USING FORWARD DIRECTION 
ENCODER/DECODER 



S5 



PERFORM ENCODING BY 
USING REVERSED DIRECTION 
ENCODER/DECODER 



S4 



S6 



SET RECORDING CURRENT AT 
FORWARD-D I RECT I ON VALUE 




SET RECORDING CURRENT AT 
REVERSED-D I RECT I ON VALUE 











S7 

s 



PERFORM RECORDING BASED 
ON SET VALUE 



1 7/23 



F I G. 2 4 



(recording process^) 

S21 

i s 

DRIVE MAGNETIC TAPE 



i f? 2 

PERFORM ENCODING BY 
USING FORWARD OR REVERSED 
D I RECT I ON ENCODER/DECODER 




SET CLOCK FREQUENCY OF 
RECORDING SIGNAL AT 
FORWARD-D I RECT I ON VALUE 



S25 

i i 

SET RECORDING CURRENT AT 
FORWARD-D I RECT I ON VALUE 



S28 

I L_ 

PERFORM RECORDING BASED 
ON SET VALUE 



S26 

i l_ 

SET CLOCK FREQUENCY OF 
RECORDING SIGNAL AT 
REVERSED-D I RECT I ON VALUE 

S27 

i i_ 

SET RECORDING CURRENT AT 
REVERSED-D I RECT I ON VALUE 



v 



18/23 



F I G. 2 5 



AMPLITUDE FREQUENCY CHARACTERISTICS 



T3 



LU 



FORWARD DIRECTION 



40 



l l I I I I I I i l I I i I I i I I i l I i i I I i i I i l I I i 
PR.1 J WAVEFORM . EQUAL I ZER CHARACTER I ST I C 



_x Eqf (f ) 



20 




0 



-20 



-40 



-60 



-80 



0 




PR1 EQUALIZATION 
TARGET Tf:(f) 



PR4 WAVEFORM EQUALIZER 
CHARACTERISTIC Eqf (f ) 



10 



20 



30 



40 



50 



60 



FREQUENCY [MHz] 



19/23 



F I G. 2 6 

AMPLITUDE FREQUENCY CHARACTERISTICS 

REVERSED DIRECTION 



i i I I l i i I i l i I I i l I I i i l I i i i l I I i I I l I I 




80 11111111 i i i i II i i i i i 



0 10 20 30 40 50 60 

^ FREQUENCY [MHz] 



20/23 



F I G. 2 7 



CO 
CD 
CD 

W) 
CD 
T3 



LLI 

CO 



Q_ 

A 



150 



120 



r? 90 



60 



30 



0 



-60 - 



-90 



-120 - 



150 



0 



PHASE FREQUENCY CHARACTERISTICS 

FORWARD DIRECTION 



I I I I 


I I I I I I I I i I I I I I I 

'III 

1 1 1 1 

'III 

'III 
1 • 1 


Mill 


l l l 




1 1 1 
1 ' ' 1 O t 








• Ni/ " *~ i Sr • i §} 






' lit 1 
1 lit 1 

TRANSFER 








FUNCTION Gff(f) 

'■it 

'■II 
'■It 








'■■• 
III! 
'•II 
'•II 
I 1 1 1 








1 ! — n 1 

: EQUALIZATION 
r TARGET Tf {¥$ 

■ ■ i 

■ t i 
• ■ i 








WAVEFORM EQUALIZER 

characteristic! Eqf (f) 








!••••)•-! ' 














I I I I 


i i i i i i i i i i i i i i i i i i i 


i i i i 


i i i 



10 



20 30 40 

FREQUENCY [MHz] 



50 



60 



21/23 



F I G. 2 8 



PHASE FREQUENCY CHARACTERISTICS 



w 

CD 
CD 



LU 
CO 



Q_ 

A 



150 



120 - 



90 



60 



30 



0 



-30 



-60 



90 



-120 



-150 



0 



REVERSED DIRECTION 



i i i i i i i i i i 



i i i i i i i i i i i 



t i i i i i r 




TRANSFER 
FUNCT I ON Gr 



EQUALIZATION 
TARGET Tr<f> 



(f) 





WAVEFORM EQUALIZER 
CHARACTER I ST T C Eq r (f ) 







10 



20 



i i i i 
30 



i i i i 



40 



50 



60 



^ FREQUENCY [MHz] 



22/23 



F I G. 2 9 



( REPRODUCING PROCESS ) 



S41 



REPRODUCE 


S 1 GNAL 




i 


S42 



FORWARD 
D I RECT I ON? 

YES 



NO 



S43 



S48 



SUPPLY SIGNAL TO 
FORWARD-D 1 RECT 1 ON 
FREQUENCY-CHARACTER 1 ST 1 C 
CORRECTION CIRCUIT 




SUPPLY SIGNAL TO 
REVERSED-D 1 RECT 1 ON 
FREQUENCY-CHARACTER 1 ST 1 C 
CORRECTION CIRCUIT 




S44 

t \ 




S49 

t \ 


SUPPLY SIGNAL TO 
FORWARD-D 1 RECT 1 ON 
PHASE-CHARACTER 1 ST 1 C 
CORRECTION CIRCUIT 




SUPPLY SIGNAL TO 
REVERSED-D 1 RECT 1 ON 
PHASE-CHARACTER 1 ST 1 C 
CORRECTION CIRCUIT 




S45 

t I 




S50 

' s 


PERFORM A/D 


CONVERS 1 ON 




PERFORM A/D 


CONVERS 1 ON 




S46 




S51 

t S 


DETECT SEQUENCE BY 

US 1 NG FORWARD-D 1 RECT 1 ON 

SEQUENCE DETECTOR 




DETECT SEQUENCE BY 

US 1 NG REVERSED-D 1 RECT 1 ON 

SEQUENCE DETECTOR 


J 






S52 


PERFORM DECODING BY 

US 1 NG FORWARD-D 1 RECT 1 ON 

ENCODER/DECODER 




PERFORM DECODING BY 

US 1 NG REVERSED-D 1 RECT 1 ON 

ENCODER/DECODER 



(jnd) 



23/23 



F I G. 3 0 



( REPRODUCING PROCESS ) 



S61 



REPRODUCE 


S 1 GNAL 


j 


i 


S62 



FORWARD 
D I RECT I ON? 

YES 



NO 



S63 



S65 



SUPPLY SIGNAL TO 
FORWARD-D 1 RECT 1 ON 
FREQUENCY-CHARACTER 1 ST 1 C 
CORRECTION CIRCUIT 




SUPPLY SIGNAL TO 
REVERSED-D 1 RECT 1 ON 
FREQUENCY-CHARACTER 1 ST 1 C 
CORRECTION CIRCUIT 




S64 

i \ 




S66 

L. S 


SUPPLY Sl( 
FORWARD-D 
PHASE-CHAF 
CORRECT 1 Of 


3NAL TO 
1 RECT 1 ON 
*ACTER 1 ST 1 C 
si CIRCUIT 




SUPPLY SIGNAL TO 
REVERSED-D 1 RECT 1 ON 
PHASE-CHARACTER 1 ST 1 C 
CORRECTION CIRCUIT 



S67 

_L_ 



PERFORM A/D CONVERSION 



S68 



DETECT SEQUENCE BY 
US I NG FORWARD-D I RECT I ON 
OR REVERSED-D I RECT I ON 
SEQUENCE DETECTOR 



S69 
__L_ 



PERFORM DECODING BY 
US I NG FORWARD-D I RECT I ON 
OR REVERSED-D I RECT I ON 
ENCODER/DECODER 



( END ) 



